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umm 1 3 

gM&t fzum^mm^j^^n^, bl Pb, sr, ca, c u m> 

(B i , P b) 2+aS r 2 C a 2 C u 3 O z (IS L, 0< a< 0. 5) 

Mo 

[fit 3^ 2 3 

36* i 7t:fi*f$<7)M^> Bi, Pb, Sr, Ca, C u ^fr^HblMm* 

HUfSft^t 7^(±S#<OM-\, IfWt:B i 2 Sr 2 CaiCu20 z <7)ai^ 
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»±, pvd, cvDk&zft&ztL&vsM&fc&ftEt-r 

[0 0 0 4] 

fit, ^O^ttJ®«'WM^^fflW^$lin D p^^^ffl^#^7t:^^, ^£ 

0, ^fctJMS2»J¥M+«<h LT (Bi, Pb) 2+aS r 2 C a 2 C u 3 0 Z ( 
0<a<0. 5 T&s-feffj) ) fc^trMI (J^T, B i 2 2 2 3^l?Itffi«t 

[0 0 0 5] 

C\<7)B i 2 2 2 3^J?M<^J&M^Y5fe^o^T, WT^t^o 

£1\ MgO, r^s-K ys z^oHffc!»*fr±^, B ilili^-xf 

-0*#±Ci^£*i£l£I^B i ^jgm^-* h4>^fttn@m«*SH££(i 
, :Tc-|i)l 1 0 K£^-f£ (BL P b) 2+a S r 2 C a 2 C u 3 0 Z 

ffl (J^T\ B i 2 2 2 3ffittm-fZ>o ) -C(±^< . : T c —$0 8 0 

Kim-fZ> (Bi, Pb) 2 Sr 2 CaiC u 2 0 Z *B 0^T\ B i 2 2 1 2*B£f£ 
t£1-£o ) ^±itLT^, ItiltCC a 2 P b 0 4 , CaCu0 2 , CuOfW^ 
m «*B £ ^ tr m&tt Xfr Z> o 
[0 0 0 6] 

-^^#±^^$n7t:ttt^<7)B i f^iMt^.^ (B i 

, Pb) 2 Sr 2 CaiC u 2 0 Z +"f m£.J&ffi^ (B i , P b ) 2+a S r 2 C a 2 C u 3 
0 Z tv^StDH=toT, B i 2 2 1 2*I£J: WP^£j&fIJ: *9 B i 2 2 2 3 tl 
^£j&-T&o -^li^ SMb^#ii^(i, i^v^^JS^^-r^>B i 2 2 2 3 
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[0 0 0 7] 

J c t 5, 0 0 0A/cm2^±^^$tl^ o 
[0 0 0 8] 

-e-T^ ±j£L£B i 2 2 2 3*B£-^irJWg (J^T\ B i 2 2 2 3mWktt&m 
-f&o ) »TJc 5, 0 0 0A/cm2j^±^i#|>f:i6(:, B i ^^itfti 

•i-c. «^ B B H *am^[^mi^-5»^i6, cip o$waMtJ±7 p i'*) ^ hi 

[0 0 0 9 J 

^<7)± 7 ft&ffim'tZft^^ B i 2 2 2 3J?M<7)J c£ii>£>T&, iSS^m^ 
2 2 2 3J?!KOBff®«&?£ifcL-c, +^&IWSy;ft{ii (I c) ^"bti&J:^ 

I£ft £ & C & 9 'j£^7!> ? * & o 

[0 0 1 01 

©B i m^bti^m^-^ h^^^tL^^kt/*^^ i^'M^:-r^>o 

(Di^M^^m^^^c i pi*n;i£su i±m-f&o 
<m)<vi&j&t®<DK.mt*m^m»% ) o&L, mm^m.^^ b i 2 2 

2 S^M^^^tL^m^^^lf^o 
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ftffrJCffi I. #I2 0 0 1 -3 5 8 2 9 8f 
[0012] 

mmtmvk l x -? t -t %> mm] 

tCH4t^^t^<, m\z lWt l^C I P&U#K#&£i-£o -e- 
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®^t^»#:<hOTi»#<bco»» (.mmm comm. 
izmm-t &i> cot 3* z_htifco i^«(7)i^^(i(2)<7)^H7!) ? 5:@e6^tc^ 

[0 0 14] 

^ic, c i p^oiij^m, 

(D/fflii:, l¥^«m^tL7t:m^^t^P^<7)^)±^ (0. 5-3. 0 
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^-^f&HJI^ii, *^±^^M$ti7^^*(7)ft#fH#^B i 2 2 2 3mm 
B7<±, Mg 03fe#±Kj£SS£*irt:, f«0^#ftcj^^B i 2 2 2 3?I^iffl 
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■Ci/^Clt^JiLfco *HW#f>«, $"bi:#M*^f^B i 2 2 
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UlimtOirv^B i 2 2 2 3Hi, ^«tO f ^-OiiS^i*«rlStti-4-t'C* 
[0 0 183 

mm * mfe-t %> tz txo^m 

Bi, Pb, Sr. Ca, Cu iRWC (B i > P b) 2+ a S r 2 

Ca 2 Cu 3 O z (tat, 0<a<0. 5) oajS**-t4a?<fc!»je*Sfl:J*«|-C 

mxh&o 
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^v^v>oti^ 0 *LT\ ±?ZE<7)f#^^Wi"^ B i 2 2 2 3 J?H^*3V>"C (±, 
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|2 0fgli, ItJ^liiMSi:, Bi, Pb, Sr. Ca, Cu^t 
HtTlE^t /:(iS^W^ffi^, ^I6«H:B i 2 S r 2 C a iC u 2 O z <7)a)££W 

Kom-Wkttmmttz'ikK, hmb# 1 <Dmm±^mn&)^ (bl Pb) 

2+a S r 2 C a 2 C u 3 0 z (lit, 0<a<0. 5) 0&J&£Wr ^miMM*?* 

[002 13 

±^<7)iM^wi-^B i 2 2 2 3mm<7)mm.?jm~±*ii$. mmmm^^tm 

ffi*q?3EL£nB i 2 2 2 3mm*. §IOTt^;i:^ti^o 
[0 0 2 23 

in 1 »±, *5kmi~&zmttommmimm*m£tt:i±&it±Kj&m+&x& 

BIt?**o 4 rial S:#J!SL** s e>, ^^o^M^S^^^^k^M^f* 
iJMtU -<7)*#3±-^B i 2 2 1 2«OK^Jt£*r&mitMmS^-* 
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h (J2HT\ B i 2 2 1 2^-X h tmM.-f&) 1 *&*W£«$-£*o (ft. ^ 
iBi22 12^-Xf 1 H/^ii^Hov^-ctif^i-^o ) L"C$£ 

S^TL^P), B i 2 2 1 2^-X h 1 £*£^L£*#:3 ^^1:^8 8 0 
-885 t:, 1 0-3 0m i njDl&U B i 2 2 1 2^-X h 1 Z^<Dm&^& 
v^fiJt-C-M^-T^o li^JC^v^SJt-C-Ml^^tL/iB i 2 2 1 2^-X Mti> g|5 
#WK&IMK$£fcfc£o Z<Dm^ 3£#3±fc, HSflftKB i 2 Sr 2 CaiCu 2 
0 z (D®.i&i:^1r2>mi <Dmmr~&Z>B i 2 2 1 2 SB^^HftS 4 «M $ fifctt 

[0 0 2 3] 

:<7)Bi22 1 2&5HSlt*4 7&*^j£$ft;fc2£fr3±'X 4 v Sfi. B i 2 2 2 
3&J&^K^Jt£^1-£@£ffcMmS^-x h (&T\ Bi2223^-Xhh 
fSfSci-^) 2 &ffe*frL$£*S-fr&o iIBi 2 2 2 3^-Xf2<7)ffil 

^«ii:£&Ko^TI±&aE1-&o > ^Ltftjft^7L3t?>, B i 2 2 2 3^- 
X h L£3£#3 830-860 5 0 - 1 0 0 h r JnlfcL 

, B i 2 2 2 3^-X h 2 &&J$.ir2> 0 Z<DB i 2 2 2 3^-X h 2tf%tl&Zti 
tzmfa3*. CIP (^im»7K£E^U^) iI^fflt>T2-3 t/cm2(7)0 
-effiK SfjemiBcOtt*, ffilli*i3£fcv\ ft&&i£<7>^ 

b i 2 2 2 3mm5&i&mztitz&fc3 *ntzo 

[0 0 2 4] 

Az^Ltz, mm<vmikwmmmfcmm5tf&mztifz&fa3£'&2>&z 

£i\ *#^3 LTIi, MgO, T)V< Y S ZfO-t7 5 v ?*mtf. A 

g, au, pt, n i m<D£mmttr~mmztifzF]MMm<D&^ mkv>%M* 

>f XSrS^-rtLtf i^o 11 U B i 2 2 1 2 t $ . ?&*teGKr& 

31 J: »), MgOli, $^3 0ttftLT«fiL^K-e*4o 

[0 0 2 5] 

B i 2 2 1 2 h 1 Sr3feff3^ifc*-r-6tcti, BO^ifeO, Sit, X"7°P- 
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B i 2 2 1 2^-* h 1 £Sf£3^^-t£l^cojji|J¥li, 10-100 //mt 

mJilT-e^^h, f^-T&iElDff^&^TB i 2 2 1 2 coM^-P^f- B i 2 2 2 
[0 0 2 6] 

*#3±^B i 2 2 1 2^-X h 1 ^m^iLtzh, ^ti^^rft^m^^ktzfe 
t^i:T8 8 0 - 8 8 5 °C ;£ "Ctn^ U 1 0 - 3 0 Lfzfe, 
-\Ito -O^SfiB i 2 2 1 2<Di^%^{Ztert&m&AZW1i;^)5Ltztb, jfelfrS 
flfcB i 2 2 1 2 coBIco— gp^IijiL, ^£3±tC, B i 2 2 1 2 ^'J&iUlJf 4 
T&^fti-^^t^o^o C COB i 2 2 1 2gr^'Jtill/i4cOBi)¥ii. »40^m 

[0 0 2 7] 

*#3±CiSlt^tL7^B i 2 2 1 2 ffijH&M 4 <7>±^ $f>i:B i 2 
2 2 3^-^ h 2 *mM-$-%>o i£lfiJj&lt±i&LtzB i 2 2 1 2^-^ h 1 com 

ttfetmflrcz^o ^cot^m^-r^mcommii, mwn?#* l< 2 0 0 ^ 

[0 0 2 8] 

B i 2 2 1 2AS^FM1 4 OJt^B i 2 2 2 3^-^ h 2 £&*Lfc<b, -ti 
fc-pfrKftfllS-frfc&K, ^i:t8 3 0- 8 6 0ti()fffL<(i8 3 5- 
8 5 0 TC £ -ejJD*fc u 5 0-10 OmfflfoJ&Lfzm, IS^gL, <£f££C I P 
^lgI*I^ix«U 2-3 t on/cm2<7)E^^^(tt)±llt^o CcoElitcJ: 
*K ttJSKJ: >)£j£Lrt:, ?&JR** 3 5|cj»0 (Bi, P b) 2+ a S r 2 C a2C U3O 

z comm^acommit4^±t^^), j ci, «it H B H ^a bB^a«^ffi]tc>e 

«fc ? HSei^LT®m#m^t^1ttL^-r < %Ztz£>, tU 0 0A/cm 2 t 
&ofzi><Dj)K 5 0 0 0 A/c m2flJ^t;iitJp-r^)o 
[0 0 2 9] 

ffi«j& f ^TL7t£>£#£C I P^ti W^itiU S^4>t:t8 3 0-8 
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60tiJ)ifiL<li8 3 5-8 5 0ti -Ctiam U 5 0-100 m«flt 
ML/:tlia-vIL, 2fe#3±KJ&BI$ftfcB i 2 2 2 3 0«feftR5^ e 
fit, JJUiOlg-CftlbfifcB i 2 2 2 3 ^Hli, £#3 «t 

[0 0 3 0] 

::t% :«3 «t «jfHj*i--6c £<d&^b 1222 3 o^itM^oa^ti 
H£is.r&o£<7>T:\ -5- If H IS m K o r HI ® * # hb l ta-h ? <b g£ W ir h 0 

1113(4, HI 1 t:iJv»r^4-e^L^:, M g 01fr5 1 ±K#M 5 5 £^LT 
j£*S$*tfcB i 2 2 1 2 S&SM&HfeJI 5 4 0iffij8H$(?)j|£^j»I?It**o 

0 4 14, HI Kfcv>T^5T?FLrt:3fe#5 1 ±^ #® 5 5 i 2 2 1 2 
fflWW$M«5 4 U^U)SI$^;B i 2 2 2 3&&1K5 2 OKf®&«fctf>ft3fe 

115(4. IH4tc^L7tB i 2 2 2 3 CD^JHH £5 (t &OTrt»«bH#K S •) EP 
MA ^fflv>T^-«^7C*cr>M^ffi]<7)^^f £fr o 0 > 

HI 6 (4. !4i:^U:B i 2 2 2 3 Ofit^H i3(t&^S/^<b*#:(C m.Z>&& 

e ^ is 1 1 * x «s ii tif sij 5e@* * ^ -r -f - ^ - h -e * * o 

[0 0 3 1 J 

B3C*5^T, B i 2 2 1 2 gfcfr&ftJB 5 4 £|iHLT^£ fc, ttJ&i&a?7& s B 
i 2 2 1 2 0^:§t4 , ^i3»t*ttjS^^1|r»;3£^o^:7ti6U, B i 2 2 1 2 0|g H H H 

®%m*mi&2tir^2><DtfMm2ti?zo ^cb 1221 2HiMi§5 4 1 

Mg0Sft5 1 t^fI5 5 Hj3^T(4, B i 2 2 1 2 5 4?S f MgO 

5 1 £ (t Z> WM & HI F«8 ^ H dM£ Hfe < A «9 ^ Z <D 1>mm £ *i 

o 

^i:JnitB i 2 2 1 2U^mMm5 4 tMgOi#5 1 £<D¥miz&\,*X 
(4, B i 2 2 1 2«7W#MK»#LfcRI, &tftzi6mj£frtMgO&fo5 1 
OM-CffiHW^Tn^tt^ie^ L*:*>4>£#x.<b*i£o -<7>l£^ B i 2 2 1 2 
»««»«5 4 hMg01ft:5 1 tit. Mfc^WK &#NfK»BK&* 

LTV^ fc#x.«btLS 0 (ft, B i 2 2 1 2SP#&»g5 4±<7>#-^6 0 £ftL 
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[0 0 3 2] 

>r d-em 4 &mmirz> t, m3-x:m.mLfzB 1221 2m^mmm^mm ki± 

^^Mg0I^5 1 h#I5 B i 2 2 2 3 '^gfll 5 2 

[0 0 3 3] 

[15 (a) H^i-Mg(7)^ifl$*^ J:tt(i\ -^-h±<7>^i£L£ (*f!$i<7){ig 
tf*fU(D&) 7^<b#J 1 5 0 ^ raOt >T^C#Mtfq££U -T - "CM g {i^-CJi 

[0 0 3 4] 

^CI15 (b) - (f) C^tSr, Pb, BU Cu, C a <0&7tm<Vfrffi 
&%k£ H4 ^i3V>TfH§-5 2 T^Lfz7FLt2m<7)mmU'0 3 5 O^mt^o 
B i 2 2 2 3mmmmm&B i221 2^^l!llll^^-^T6 4 0 //ml> 

[0 0 3 5] 

£ <bK, @5 (b) - (f) i^Sr, Pb, Bi, Cu, Ca KiSlt&TC* 

ntPb^l, Sr. Bi, Cu, Cali, If L 
-CV^c: fc^flj^ Lfc 0 B i 22 1 2tB i 2 2 2 3 CahCuO 

&J&Jt^£^T£ *K ttl£t-*^0»#WK*5V>-rW\ B i 2 2 1 2 g|553"J& 
ifiB i 2 2 2 3SltO^#^^Ci3V>Tffij£<^^JSO^ft^*tt^t^f> 

, C a £C u tO«JKl±ffR^#:tcato-C«t3r*&— tioTW/;, 
[0 0 3 6] 

-2f. IH5 (c) iO, J?JgS4«<aPb8ftj£(±, ^#^<7)#®ct IJl^ICffi] 
^otl^Cil^Ltv^: i:^lJ0^L^ o Z(DP biftJKtf>afeW±, B i 2 2 2 
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fife*, WIR^OPbiftJSti, afcffcfcOlMBKM** T^^LT^^vCi: 
fc^WLfco IKK^WOB i 2 2 1 2fflWWg»Jitt, Pbmuv^^ofc 
, ;^fx.ff«fc, PbtiTCOB i 2 2 1 2«B^*eF»«OSBS^l£tfcL'Cv> 

[0 0 3 7] 

@6 0MI£fJ:^ ^ffifti, B i 2 2 1 2SB^i»S"C*abo^:lfe#: 
3i^2 0/< mco{£ffi£lfl*6<t LT, 2 0- 2 0 0 ^ mWiifCio^t, l¥M<7)X 
RDil)Bi 22 12<7)k-^ m%UX § 1*, B i 2 2 2 3 Oil Iff fcT- ^ * 

[0 0 3 83 

J£l_h0^fc^?>, ftSCiot, B i 2 2 1 2lK«*iK«-t»writlil$*L^B i 
2 2 2 3Wkfrh, Pb, C a, C u^xt^ B i 2 2 1 2 «5Wgtt«~4£ti[ 
Ltl^frt LrajK^— ffc^n^dttCJnx., *S H B H W^k, Bi2212^ 
5M&SiJiJi, (i(JB i 2 2 2 3^^bLT Li -?fzi><Dt%z. h*i& 0 
[0 0 3 93 

B i 2 2 1 2Uft 1 feKm-hK mtB i 2 2 2 3 -^ffc LT L * o d 
in:, ±i£L£J: B i 2 2 1 2M#if(i, %i£t <7)#Mtcfcv>T 

&fct$m^mLx^tz 0 cL<vmi£t<DRmi~&rtz>ft%e>wBte, b i 2 2 

1 2 (it?B i 2 2 2 3^^L-c^-eco^ &@&?gr 

[0 0 4 03 

i2C, B i 2 2 2 3^-^ h&titJ&Zti, B i 2 2 2 3 t5*£j£ £ ^<7)# 

h%x-h*ih 0 -tttfoh. MgO^i^WiC, i£^B i 2 2 2 3^-X h 
j6*^$*l, C<D^-X h^ibB i 2 2 2 3 ##t»3R* f jB^ o 

, £j£L£B 12 2 2 3 (i*#^6flJ^LTLt "7^ IftB i 2 2 2 3^- 
^htoriC B i 2 2 1 2IB$3*tt*riq?flE-t&fc, 3WBi22 1 2SR5M& 
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2 3«0^-X Ml^^'fiti^^ti^P b. Ca, C u 

^i:b i 2 2 2 3tc^bLT^< 0 ^i*^ t& & mmm^ ct o u , jnoisn 

[0 0 4 1 3 

^M^BStMM LfcB i 2 2 1 2^-X M, fci^B i 2 2 2 

it Xfltf U £ ^ L £ 7 n - m Xlb & m 2 £ # J!?. L ri* «b ^ 1" £ 0 

0 2 izH^X. B i 2O3, S r C O3, C a CO3, C u OO^-ft^* 1 1 
^M ? B i 2 2 1 2co^^Jrt^^^J:-9U#», *S#U 1 2 t1rZ> 0 Z 

<Dt£, CaC0 3 l±CaO, ^:liCa(OH) 2^ft^ T ™-C&£o ± 

< , m^itim^XB U Sr, C a , C u O^tEH^p/t 

[0 0 4 2] 

2£iR®tLmmi 3*mm-t2>o m%mm. ±%rxum 
6oor-ioo can l < (± 7 5 o°c- 8 5 o°c-c, mmiz. 3mm- 5 0 

mmx$> ho'&h titzi&mtj! U*, Zr**-iK h ^ > & ^O^i^I t 

■m$L ?m ms&& * ± u z> z t & g m x & & 0 rm^T l * ? y - # 
(ofo&mi 3 z&mmv&mzit&o ^zznhmmi 3%nm. m&mzx 

\%M-fZ>o Z.<T>mtifc. HBE. jftfifcfcfr^B i 2 2 1 2M*tt 

&£-Jfft*H 4 £t#& 0 ZZ-CB i 2 2 1 2«^tt^«l 4 * 2 5^-T&o 
[0 0 4 33 

«t 0 B i 2 2 1 2«O^Jt£^£$Htt/i@«^-* h 1 
[0 0 4 43 
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